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i^^^ ^ U >(Tacrine Hydrochloride, 1 , 2 , 3 , 4 h ^ t H 9 -7 U S 
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(Neostigmine), y -< 77; 5^ >(Physostigmine)#;5^^^ e)nTV^'5>o 
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1 -^>>?;U-4-[(5 . 6 -i/^ h^->- 2 - 3- K-l-OrJ'V »- 2 --r j^p^ 5^;Ufcf 

1 .^>i^;i'- 4-[(5 , 6 -s^/ h^->- 2 - 1 F 1 --r >d7V >)- 2 

1 > 4 •[( 5 , 6 - h ^ 2 - pi 1 --f >i5^ y »- 2 --r b*^ 

1 > i^Jl- 4 -[( 5 , 6 7^ h 4^ 2 -X5^;U- 1 -O^V »- 2 --f ^ ^ 

1 > 4 -(( 5 . 6 - pi h ^ 2 -T >^ H - 1 -<>i5^ y »- 2 .-r Ji-] ^ tr^ 
1 > y 4 -[( 5 , 6 - >^ pi h 2 -7 a y - 1 -oy y »- 2 --r ;w] pi ^Ji' t: ^ 
1 > >^;u- 4 .[( 5 , 6 - pi h =^ 2 - y T 5 y - 1 --f > ^ y >)- 2 --r ju] pi 5^ 
i-^>i^;i'-4-[(5,6->^y h^'>-2-i^y5^ji'7^y-i-'r >i5'V»-2-<ji/]y 
1 -^>>^;i'- 4 -[( 5 , 6 -i^y h^->- 2 -7iz^5. H- 1 >y y »- 2 --I- ju]y 
i-^>>f;i'-4-[(5,6--:/y h=^>'-2-y^>7.;i/7i^>7S F- i-^r >^V »-2- 
3 -( 1 -^>>^JI/t:^U -:/>-4--r 2 d n- 1 -(2 , 3 . 4, 5 -7^ h ^ t h □- 1 

H- 1 -^>X7-fe'h'>- 8 -I" JU)- 1 -T'a/I y 
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□ - 1 H- 1 -^>XT-b:f>-8 --r 1 --fuJ^J >, 
5 , 7 - v h H □- 3 -{ 1 n □- 2 -[ 1 -(:7 x -;i/^5^;i')-4 -hf^ U V-)\,\:i.^)Vi. 

6 H- h° □ D [ 4 , 5 - f ]- 1 , 2 >x< y v— 6 >. 

5 , 7 -i^ h F D- 3 -{ 1 , 1 ->?i> □ o. 2 .( 1 -(7x-;i/p^5^;i/)-4 - tf^U v^ii;i^ix 

=f)Vt- 6H-tfoo[4,5-f]-i,2-^>x-ry ^=^1?- 6 -:t >, 

1 -( 2 -pi 5^;U- 6 -'^^ > y U 3 -[ 1 -C? x:^;!/^ 4 . t?^ U 
2-i5'nD- 1 -:7°n/\v >*DcfctK 
1 -( 2 6 -^yv^y y u 3 -[ i -(:7 x - 4 - 1:^ >j - 

(11) Mie (1) fBm<?){b^i^feU<H^(7):^^/!:tl^ne>©7KfDJ^^^WLT 

(12) HuaB (11) \z^n^mm\tTt^)vu^)yjL7.'T'y-'\immn-^^^x% 

(13) tul2 (11) t3*5tt-5IS^«€-a^Att^*i!m. fl^ifii«148ffl*^7ttiiilc:5^ 
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m'^mm^mm-r^ct\zm\^^^m^. t±^)vu^) >xx7^^— trms^j^M 
^X¥\z. :^mmmm\zi6^^i:%mrr^%z^. m%^m<DM.^^mm\^. ^i^ftm^m 
^mrrz.tt^^^-h^. ^mn\zm\:^^<7^mm.AL±-r^mx(D. mnm'^^w. 

t^. ^mn\ziih^x\m.^-^n-f. ^^-fti^-h^^^ti^, ibiz^^B^m^^^f 
fej:<. m7^!^u^iZ7\^mmx'^^x^j:\^\ 

n-y^jus, i-y^ji/S, t-y'9-)im. n-^>^)um. i -^>^}im. 
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xh^->a, n-yD;}^=^->*, i-yn^=^'>S> n-^h^^v-S, i-:7'h^^ 

^ T ;i' 3 =^ '>S75^ s tf e> n ^ o 

^SJAt^P^ h^vp^ b^v'S. ^ h^->xh^^->a. ^ h^>'':fu^^i^m. 
^nopc^;VS, hU^an^^^jl/S, :7;p:^a^5^;i/S, >'^;U:tP^5^;PS, 

^c,.^T)v^}vm\znM^(omz i ^fcii2f@eji±<z)>'Tys7!)«^^b;ts^^ 
ttflBR^-e^^n^ rAoy*>'(i:Ci_6T;u=i^i>Sj H^ilH:£^n:fe^^•&A 
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tc43tt^>'7y Ci_6tW;uS{::|5I,^«co r->Ty Ci_67;wi/»j tJ^^^i^ 
turn. (-NH2) , ^5^;u7'sya (-NHCH3) , v'^^ 

ctt/^TSFSj i:LT«. ^JA«"T^ (-CONH2) . N-y5";UT5 HS 

(-CONHCH3) , N. N-vy^;i'T5 (-CON(CH3)2) > N-X5^;i/ 
75 HS (-CONHC2H5) , N. N-5^X5^;P75 h'S (- CON (C2H5) 2) . 

N-y^;i/-N-x5^;i/75 Fa (-CON {CH3) C2H5) , tfD'J vx;P:^7;i^:i^x 
^C ,_67;P^;i'S{ClW|.m^©S7!)^6{tltM^lCj^^lx^cS$r«i*L, m7iit^^)i^ 

(-SCH3) , x^;u^:ta (-SC2H5) m*^$)^i^n^o 
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m<i: * L < 0 1 T^tVi L 5 (Dm^X'$> 0 , <i: 0 $f ^ L < IS 0 ^fcfi 1 



mx$)^&X$>^c RMci5tt^t)0<J:feJif*Ll/iS<J:LTJi. [(5.6 -i^^ 

'>-2-^:7no-i--i'>^v»-2 — r;i']^5^Ji'»> [(5,6--:/^ h4^->-2 
a, ->i:7n>^^;i/;^5^jl<'S, '>^u^>^)U^^)i^m. ->^o^4^->;u^^;uS. 
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mpHt2, 2-U^\^>'J:^=¥i^)Ji^}l& (M : (1. 3 ->f:r^ V ^ >- 2 - 
^)V)^'3')Vm . 2, 2-(ynb'U>i^^4^S/) X5^;i/S (gij^ : (l, 3->^^=^^1t 
>-2-1';i/) . 2. 2-(y5^1/>>^:t^f»X5^;US (giJ^S : (1. 3-i/:t 

TXUxjUS, ^y^^'l/xjUS, T>7.x;i/S, :7x:h>M/x;i/Si?©mM^, 
:t =^ S^75^* ^> ^ n -5 . 

7;i'^;i'», h ho:^vCi_6t;u^j1/S, ->t/ c,_6 7;i^^;i/», Anyxb 
c,_6 7Ji'n=^->S. k h'D^>'Ci.67;i/3^^ixS, ->7y c i_67;un^->S, 
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iZitmPiii^ h^'>^)l-!n~)i^& (-COOCH3) . JLh^i^tlJl^-Jl^^ (- 
COOC2H5) %^^tf^:i<i:*^T#^o 

it^^^n^>^>m. ~>^u^^-^ym. iy^u^y°^>m. '>^n:t^^>mm 

\f:u-)vm. -r^^V-;i-^, 

e'Ji^>^^ bi^i^>^, tiU5>^>^, 7^h^tHD7^>^, ^h^hh'nh' 

^>s, t°^ui^>^. t°^^>^>m, ^:;u^u 

-r5i$^v-;i/, -r>H-;u, -rv-OH-;!^. -r>K'ji^>, 

-r >iS''v'-;u. ^yu>, -rv^yu>, 4^y'j>?>, 7:$'^i^>, ::h:75^u>^>, 

=^V^-tt>J>, =^:)-V*'J>, '>>yU>, :/-7^U>?>, < ^^Vh 'JT>'>, fc:^ 
^'jav>, >'x:)->ha'J >, >'x:h'>>^l|0-^^m5?#]^^g?^^ ; (2) 
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b:^'j>^>, hr'^^i^>, 'r^i5^yu>, ti^yui/>, <5^i/u>^>, 

;t'J>, T^h^t FD t:'^>. T-:^'Ji^>, :t^i^^>. :t=^1t5":t^ >^-^^ 7 
^;U-r5H, XiJ'>'>-1'5 F#7:)^"^tf btl^„ ^AH*Dtj-^$f^bVi^<hbTti. 
^>-tf>, tfU>^>, hf'Ji^i^>, tfU^-:^>. t°^i/>^ t;^Uv>, hf^^i^ 



1 -^>v?JU-4 - [ ( 5. 6 -e^P^ V- 2 O □- 1 — r >:5'V » - 1 T ;H 
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>i$^y »-2— r;Hp^5^>>utf^'jv^>. i-^>>';i'-4-[(5. 6->'^h^v-2- 
t HP=^->-i— r >i5'V »-2-<;n ;j^9^;i/tf^'j i-^>v;w-4-[(5. 6 

-4-[(5. h^v-2-x5";u-i-i' »-2-i';H p<5^;i^tf^'J 



1 > 4 - ( ( 5 . 6 / H =^ 2 -y V? F- 1 --f >i?'y » - 2 — r ;u] 

tf^ijv>. l-^>-^;i/-4-[(5. 6-i^>^ h^->-2-T5y-l-'1'>^V»-2- 

-r;H ;^5^jwbf^u i-^>v>;i/-4-[(5. 6-:/^ h4^v-2-p^^;i.T^ y- 
»-2-r;H ^5^;i^tf^u>'>, i-^>v;u-4-[(5. 6->?p^h4^~> 
-2-v^^;i'T5 y-i— r »-2— r;n p<5^;ptf^'j>^>, i-^>-:^;u-4 

-[(5. 6->=^ h^v-2-T-t^S H-l-<>:$'V»-2-r;U]p^5^;i/t°^Uv^>> 

1- ^>':/;u-4-((5. h4^->-2-pCi$'>x;i/7}^>T5 H-i-r >iS^y »- 

2 — r ;n ^ if ^ u 3 - ( i > v'ju t:^ u v >- 4 --i' - 2 -i^ o □ - 1 

-(2. 3. 4. KD-lH-l-^>XT-feft!>-8— r;W-l-7'P/iy 
3-(l-^>>^;i/t:^Uy>-4-'r jW-2. 2-i^^aD-l-(2, 3. 4. 
t HD-IH- l-^>X7iih°>- 8 -l-yDyNV>, 5. 7-i/tHn-3-|l 

.-i^pp-2-[i-{7x-;Up^^;i/)-4-t:^Ui^^;i/]x5^;H-6H-fnn (4. 5 

-f ]-l. 2-^>X< V^^-tfy-;i/-6-^>, 5. Ko-3-11. 1— :/iJ7D 

□ -2-[l-(:7ai-;Up^5^;i/)-4-tf^U v^-JW] X5^;H-6 H-h°PP [4. 5 - f ]- 
1. 2-^>X'f V^^ltV— JU-6-:^>, l-(2-^5^;U-6-^>y^TV'U;U)- 

3 - [ 1 - (7 aix;up(5";w - 4 - hi^ u v'xjw - 2 p p- 1 -y p/t y >, i - { 2 - 
p< ^ju- 6 > y u ;w - 3 - [ 1 - (:7 X x;i/p( - 4 - 'J v^xju] - 2 . 

2- >?^PP- 1 -yp/W >l|*^^jlg«n^Vi-rn^^CD<t^!|^:*^'^tf ?)n;!)^\ 

mm^m^vrzh<DX'$btn-imzm^-^nt^\^^f}^. m^ityyity^mmm.. m& 
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j-)vr^y^. -/uti^y^. \fOi^ym. y:r.:^^^)\^^y~yji^T^ymu^(DT 

izm^^n^'bo^-cm^i^^ ^^mmiz^.^it-^!^ (i) 75^':7U— ($:itT#e>n^ 
i^-^ti, mtz(D^\:^!^ (I) ^m^s.vxi^x^^i.^m.'D^miz'^mzm^T^mr 
^z.t^iX'^^o :^mmiz^^^it'^m (d iz^i^xm^n^m^cDmi^m:^. m 

m-mr^z.t^^xt^o mz. ^^mit^'^cD^^^^m^ii^.wum'^izit. mx 

:^mm{z-f}^A^^mm^ (I) xm-^n^it-tmt. m.m^nx\^^^yjmiz^vm. 

xm. ^m. mmm. ^mm. immm. ,^jmL !^.^m. }^.^m. /-^yzfm. □ 
— ->3 ymm(Dm\zmmit-r^:it^^x^^, mmitizitm-^mi^^^ti^mmm. 
m^m. mRm. m^m. ii^zS'£^m\zj:K)^^i\:m. ?ub^j, m 

i^i&mM. ^mm^m. phus^j. i^^^^j, m.mtmtj.^^mm-r^:iLf)^x^. 

m^itmnmm^mmr^\z\t. ^^BMizf}^f}^^i\:^!^^rzit^<Dmm^mz 

tm-^n^^tmmM. ^^b^Z'^^wizit^cx'^^M. mmm. mnm. m^M. m 
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-ti'J >llitemx7;5^;i/, 7}?ij:t=^'>x5^i/>yjnf ^>flgfl*mxx5^;i', :^U:r=^^ 

V X5^ >fii<b Z> ^ L^>4^U::*-4^>'X5"l/>7t^U:^4^i>yPt:l/>yD';//7n7}^ 

>'t*x;U3}?U 7}?ijx5^U>i>*U:3-;i^, #'J b*x;ueD 'J K>. 
n-7.UEo:)7miim^'f- ; x^$7y-;^, < y :/^/^V-;^/J:<i:cD^t^T;^=l- 
mMmtvx\-i. m7L\^^m. ■n—yT.^—'^. Bm. •:rY^m. v>xi — 
3}?u t:xji/T;i'3-;k u fc*xji/x-7^;u. x^;hi;ud- 

7., T^tiTP'A, K^;tf>h, iz^5^>, 1^:^^^-^^. k H D=^^->yD fJW^^^ 
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'^^mizfLsi^xmrnmrnm. ^^itMrj.^^m^T. ^m\z,i:omm\:-r^o nmm 
^^7&-r^m.(D:f5mmR^-^n-f. ■^mizxKimm-r^^it^^-rr^^o -ruti-^m 
Mitiz$>rzDmm-r^&MiWMtvTit, &m&. ^m^^^a. it.^&mizm'^m 
m^n^^mmn^m^^^^ z. <i:*«pTHg-e^^„ mmT^mMmmt Lxmi^mzit. 

vun>?s, ^m^^m. 'j>mmm> Yjvzi-jim. ^mT)vu—)vm. 7K?§i4 

^j. ^mitm. ^v-hm. mmmwm. m^m. mnf^E^mmt^^t.t^-C'^ 

mmwFACDmmmn. mi^9\-mn<D^m\z-&tcV)WL^-^n^mm.\zti.^mi^^^. ■ 

,^.mm. i^.^m. /^yy°m. u-'^3 >muao:)mt[.xmMit\^. 
■r^^<i:*^T#^o :^m^Miz:^^^^^mm(D^-^m\t. ^^(omm. ^m. its'j, 
m. ^^mm-mcDmrn^ mm(Dmi^mtj:mmm\zjt-\^xm:ELmz<:iii^^T^^o 
^TiZTfk-r^^m. ^mm (.-^^{z^cDmm^mznm-^n^^. ^n^omn 

i^%mzt^is^^\\L^m\t.tmU'hm't-h\ik~^(r^^W 

1 

l-^>v;U-4- r (5-XK=^f>-6-^ K^->- 1 --f » -2-< 
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CH3CH2O 



CH3O 




— r;p] ^5^;nf^Uv>o. 2 0 g (o. 5 smmo 1 ) ^thf 2 om 1 izmm 

X^J'y— ;W0. 0 6 4m 1 (l.lmmol), H U 7xr:;i/7:t7.:7^ >0. 
2 9 g (1.1 mmo 1 ) . iyJL^)lY'/'Jti)l^^^'>U— h 0. 1 7m 1 (1.1 

mmo 1) ^m:^rzo Mr^iz-z-mmwm. mj±i^i^Lm^ntzmmz7K3 0ml 
omn::T^?^L. (Mgso4) m.&mmi.mibnrz.mm^'>')ti^ 
xmnv. mn^^)Viii^xmmit'tm(Dm^i^o. 1 9 g (8 6%) ^mco 

'H-NMR (400Mz:CDCl3) 5 : 1. 25-1. 45 {4H. m). 1. 52 (3H. t. J=7. 2Hz). 1.65-1. 77 (2H. 
m). 1. 87-1. 95 (IH. m). 1. 96-2. 06 (2H. m). 2. 65-2. 73 (2H. m). 2. 88-2. 96 (2H. m). 
3. 22(1H. dd. J=8Hz. J=17. GHz). 3. 54 (2H. s). 3. 89 {3H. s). 4. 18(2H. q. 
J=7. 2Hz). 6. 84(ia s). 7. 16(1H. s). 7. 23-7. 35 (5H. m). 
ESI -MS : m/z = 394 (M+ff). 

mmmi 

l-^>i^)V-4-[(5. h^->- 2 n □- 1 -<>^V » - 2 ;U] 



!wmw-i - 7 9 1 5 m{i^n<Dmmm4izm-Dxmzi-^>iyji-4-[(5. e- 



^ h F o ^ XTHF) mWzmmL. -78t:iC<^^'^. \.0U-'J^O2^-\^7.(h'J ^ 




0. 25g(0. eenunol) 
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5^;p->u;u) \^ymmm o. 99ini (o. 99minoi) ^iixLtco 3 Q^r^^^i^x-nx: 

0. 13g(0. mmo\) {2ml)mmt^=^'^^^)U^7.-!i--)l'T S. h* (HMPA) 0. bm\mm 



':7A7K?t?S(50ml) ^jbPA, i^^x^JK50inl)T«&aiL.^Co WttlS^ga?n:^^l::»- h 'J 
':7A7jcjti^50innzT^#L. $£^(MgSO,)^, MffiiS^bfcc ^^^rNH-v U 

mit-tWM^^ 0. i7g(62«) ^n<^nmzj:io^m^^\^. x^y-ju 

U,^. : 202-204t:. 

'H-NMR (400MZ, CDClj) ; 6 (ppm) 1. 66-2. 28 {7H. m) . 2. 60-2. 74 (2H. m) . 3. 37-3. 53 
(4H.ni).3. 92 (3H. s).3. 98 (3H. s).4. 13 (2a dd. J=13. 2Hz. j=25. 2Hz) . 6. 80 (IH. s). 
7.19 (IH. s).7.42-7. 47 (3H. m) . 7. 58-7. 65 (2H.m). 12.42 (lH.bs). 
ESI-MS ; m/z=414(M+H+). 



i-^>v;i/-4-f (5. 6-':xp^ h^'>-2-yn^-i-'<>^V »-2-<;i/] 



> 0. 25g(0. 66nimol) ^THF 10innzl§^?b. -nX:\Z}^m'i^. \. I^- iiX 

U p<5^;i/->'J;W \^ymmm O. 99ral (O. 99inmol) ^&Xlyrzo 3 0:^rB^7&^ttT 
-78'C7&^e)-10t:^T#iaLfc^, ffDf-78'CHJ^aib, 0. OSlml (l. OOmmol) / 



mm 2 
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Si.^. ; 164-165*C. 

'H-NMR(400M2. CDCI3) : 6 (ppiD) 1.74 (IH. dd. J=6. 4Hz. J=14. 8Hz) . 1. 89 (IH. d. 
J=13. 2Hz).2. 04-2. 28 (4H. in).2. 33 (IH. d. J=14. 8Hz) . 2. 65-2. 80 {2H. m) . 
3.42-3.68 (4H. m) . 3. 92 (3H. s) . 3. 98 (3H. s) . 4. 13-4. 26 {2H.m).6. 81 (IH. s).7. 22 
(IH. s).7.45 (3H. bs) . 7. 58-7. 66 (2H. m).12. 05 (IH. bs). 
ESI-MS : iii/z=458 (M+H+) . 



> 0. 25g(0. eeminol) ^THF lOmUl^^Pb. -78'C{c:J^^^. 1. 0M-U5^':7A- (h 
U p^^Jl'v'U ;W 75 }^Xmmm. O. 99!nl (O. ggmmol) ^&XLtCo 3 Or^fp^TiHtT 

-78T:7&^b-io'c^T#iaL/i^, nzs-wx:iz}^miy. d o-:i)>7 7-x;i/^x 

}V):t^'^i^')z^> 0.22g(0. 96ramol)/THF{2inl)ig?S^aAb>to -78*C7&^ e>f^^ {3 
MST'#?ab, 4^rBm«im, ^?ni^'fl:T>^X':7A7K^fS{50ml) ^JUDA, 
X^JP (50ml) Ttttti L/zo *^Ji^gafQ^g{b:^ h U '^7 A7K^?^ (50inl) tlTrifer^L. 
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^mnigsoy^. mm^mLtz. mm^NH-i^ o ti if jvti^Ac^n^h^'^y^- 
0. 26g{^«W)^t#)to :in^nmizj:*)^mmti^. -:^x^;ux-7^;u^fflViT 

'H-NMR (400MZ. CDCI3) : a (ppm) 1. 56-2. 20 (7H. m) . 2. 58-2. 74 (2H. m) . 3. 06-3. 50 
(5H. m) . 3. 89 (3H. s) . 3. 97 (3H. s) , 4. 14 (2H. bs) . 6. 82 (IH. s) v 7. 1 1 (IH. s) . 7. 42 
(3H. bs).7. 60 (2H. bs). 12.04 (IH. bs). 
ESI -MS : iii/z=396 (M+H+) . 

l-^>>?Jl/-4-f (5. 6->^^ h^->-2-p4^jl.-l-^ >yy »-2-<;M ^^JU 



1 > v?;w 4 - [ ( 5 . 6 - f/ ^ h ^ 1 --I- >^v » - 2 — r ^ ^ju u 

> 0. 25g(0. eemmoD^THF lOmUcigj^L. -78'Ctc?^^^, 1. OM-U ^"'^A- tiT. ( h 
U ^5^;U->'J;U) H/THF?§?^ 0. 99111I (0. 99inmol) ^iiALfe. 3 O^J-ra75^ttT 

0.062ml (0.99minol) ^aAt^c, -78*0}^)^ 6^^^ {cmiaST^iSL, 4Btr«1Jgi^^. 

mi^m\:T>=^-'Oh.imm.(^m)^mpi. g^^x5^;i/{50ini)-ea{±iufc. wi^g 

$rfigM^l:±h'J'^7A7K^?S(50ml) ^3T^^^L. f!;^ (MgSO^) j^JEiS^bfe. ^ 

)v^(Dmmit'^m(Dm.m^ o. i6g{62«)^#;^c. z-n^-^mz^K^^miM. 

: 194-195'C. 



o 
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'H-NMR (400MZ. CDCI3) ; d (ppm) 1. 19 (3H. s) . 1. 50-1. 85 (5H. m). 2. 00-2. 14 (2H. m). 
2.44-2.60 (2H. in).2. 83 (IH. d. J=17. 2Hz) . 2. 99 (IH. d. J=17. 2H) . 3. 35 (2H. bt. 
J=14H).3. 90 (3H. s).3. 97 (3H. s) . 4. 08 (2H. bs).6.82 (IH. s).7. 13 (IH. s). 
7.35-7.50 (3H, m) . 7. 58 (2H. bs).12. 25 (IH. bs). 
ESI-MS ; m/z=394 (M+H+) . 



i-^>fxjW4-f (5. h^p~>-2-7>^H-i— r >^v»-2— r;b] 



nmm 2 x-ntc i > 4 - [ ( 5 . e ^ h ^ 2 -y a ^- 1— r >37V 

»-2-'f ;H ^9^Jl/t'^U-:^> 0.30g(0. 65mmol)^N. N-v?^9^;U7}>;i'A7'S H 
(9ml) \zmmi^. I^M (3ml) tTi^^ti- h U OM. 0. 21g{3. 23mmol) /tK (6ml) 

m^tzo iQxiizxsmmm^n'^^ ^ta^T?^^b> m^m^i- h ^j^j^ymm (50mi) 

^mX. g^mx5";K50ml)-eattiLfco WmS^gSfai^^b-^ h U •^7 A7jcig?^ (50ml) 
U}^ : 153-154t:. 

'H-NMR (400MZ. CDCI3) ; d (ppm) 1. 64-1. 74 (IH. s). 1. 82-1. 94 (2H. m) . 1. 97-2. 24 (4ft 
m).2. 64-2. 78 (2H. m).3. 01 (1ft d. J=17. 2Hz) . 3. 13 (1ft d. J=17. 2H) . 3. 40-3. 56 
(2ft m).3. 91 (3ft s),3. 98 (3ft s).4. 20 (2ft dd. J=13. 2Hz. J=19. 6Hz) . 6. 82 (1ft 
s).7. 16 (1ft s). 7. 40-7. 47 (3ft m) . 7. 58-7. 67 (2ft m). 
ESI-MS : m/z=421(M+H+). 



mm 5 




mm 6 
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l-^>v;i^-4- C (5. 6 -ixX h4^->- 2 -^DD- 1 — r>;$^V» -2 



HF 6m 1 - 7 S'ClZl^mWi. 1 . 0 M- U 5^"^ A • tiT. (hU^^;i^-> 

U;i') K/THFJgiSO.S 8m 1 (0.3 8mmol) ^^ALTto 3 0:J^-PbT 
*^frtT- 7 8*075^^- 1 or^T^igb^c:^. 7 8 'Cl'}^5g]L, N-i^no 

:nAi>K-r5 KO.OSlg (0.3 8mmo 1 ) <DTHF 4ml m^^^^Alyfco 
- 7 sr^i^e^^fi^ia^T^iSL, 4B^rBllti^^. gSfnMbT>^-'^A7ic?g?^ 
3 0ml $:1JD^, i^S^X5^;i. 3 Gml {CTfflmU/ic W^®^^fP:^<b± h U -^A 

'i)ihLTmmit^<^<Dmmi^o.o 5 8 g (51%) ^ntzo 

'H-NMR (400Mz:CDCl3) 6 : 1. 34-1. 48 (2H. m) . 1. 47 (3H. I. J=7. 2Hz). 1. 51 (3H. t. 
J=7. 2Hz). 1. 64-1. 81 (4H. m). 1. 90-2. 03 (2H. m). 2. 21 (IH. dd. J=4Hz. J=14. 4Hz). 
2. 80-2. 89 (2H. m). 3. 45 (2H. s). 3. 48 (2H. s). 4.11 (2H. q. J=7. 2Hz). 4. 18(2H. 
Q. J=7. 2Hz). 6. 79(1H. s) . 7. 21 (IH. s) , 7. 22-7. 33 (5H. m) . 

St,^, : 1 6 6 - 1 6 7t:. 
ESI -MS : m/z = 442 mm. 

mmm 7 

I -^>'J)l- 4- [ (5 -Xh4^->- 6 h^->- 2 -^PP- 1 — f>^y 



o 




■ HCI 



-2 — r;U] ^5^;i/tr^'J>'> 0.1 Og (0.2 6mmol) 
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CH3CH2O 



CH3O 




N 



' HCI 



=^>'-6-^h^i^-i-^>yy» -2— r;n ^5";nf^'ji^>o. i4g 

(0. 3 5mmo 1 ) ^THF 6m 1 izmMV. - 7 SXZlZ^m'^. 1. 0M-U5^ 
-^A • ( K U ^5";P'>U;i/) H/THFr^?^ 0.5 2ml (0. 5 2mm 

o 1 ) ^^P\\^tzo 3 o^mfj^nx- 7 St: 75^^- 1 orsT^au/c^. nu- 

7 8X:iZl^mV. N-i7auu/\i7^^ 5. HO. 070g (0.5 2mmo 1 ) (DT 

HF 6m 1 mm^iixvtio - 7 8 -cts^ 4mmmw'^. 
mfamtTy'E-OATKmms om i ^jpa. mm.j^^jv3 om i {ix^ttibfco 

W^Ji^tSfn±g{b:M-U':7A7K^iS3 Om 1 {3Ti3fe#L, (MgS04) 

I'TWML, gJJII:t<;WtL.T:glM^b-&^©jS^{2^0. 0 7 7 g (5 2%) 

'H-NMR {400Mz:CDCl3) 6 : 1. 35-1. 50 (2H. m). 1. 53 (3E t. J=7. 2Hz), 1. 64-1. 82 (4H. 
i). 1. 92-2. 04 (2H. m). 2. 21(1H. dd. J=4Hz. J=14. 4Hz). 2. 82-2. 90 {2H. m). 3. 46(2H. 
s). 3.49(2H. s). 3. 91(3H. s). 4. 19(2H. q. J=7. 2Hz). 6. 80 (1H. s). 7. 23(1H. s). 
7. 24-7. 33 (5H. m) . 

c:<7):7U-#:^^S{ca:Otg^mtc'^^L, y-ji^/ 1 -y5^J^^5^;^x- 
: 1 6 5- 1 6 7X:. 
ESI -MS : m/z = 428 (M+H*) . 

&rF\z. :i^^BM\zi!}^i)^^it'^!^<Dmmiivx(Dmmi^^^'tmmumm'^myi^o 

[In vitroTir^ibn >J >X7>7^^— ifSamf^ffl] 

U >XXt-^— fe'i^iLT, hflM^^^rvT-— h^ffiV^T. Ellman 
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; Ellman.G.L., Courtney, K.D., Andres, V.and Featherstone, R.M., (1961), 
Biochem-Pharmacol., 7, 88~95. 



mm IC5o(nM) 



1 2.0 
6 2. 0 

mmvi-^y}^ 6.7 
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->c,_6 7;i':3:^i^s. '>7y Ci_6T;i/r3^^->s. mmT->)i^&> -ham. m 
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2. R^t!)^^ 



6. R^ib^^ 



9. Qi)^ I ^rz\t2<Dm^-v^^m^m6mm<Dit^!^^L<u^(Dmm^mz 
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1 0. -fk^i|^7&n-^>i^;u-4.[(5,6->?^ h=¥i^-2-^uu.i.^ >yy >)-i. 

1 -^>i^)U- 4 -[( 5 , 6 -i/;^ h^->- 2 -3- >)- 2 --T 

1 > 4 -[( 5 , 6 - V ^ H 4^ 2 - 1 H □ ^ 1 --f >i5^ y »- 2 p< 

1 -^>>f;w4-i(5 , 6 h^->- 2 1 >i5'V »- 2 --f 

1 •^>i^)i^- 4 -[(5 , 6 - i^^ b=^->- 2 -x5^;i/- 1 --r>:J7V »- 2 ;P]^5^;nf ^ 

1 > S^JP- 4 -[( 5 . 6 - V h ^ 2 - 7 H - 1 -OiJ^ y »- 2 --r ^ ^-'H:^ ^ 

i-^>s^;i/-4-[(5,6-i^7^ h^^->-2-T^y-i-'i'>^v»-2--r;u]p^^;i^f^ 
i-^>>';w-4-[(5,6-vp^ i-^'>-2-^5^ji'T5y-i-'r >^y »-2-<;i/]^5" 
1 > 4 -[( 5 , 6 - V y h ^ s/- 2 - y 7 5 / - 1 »- 2 --r ;n y 

i-^>>^;L'-4-[(5,6-vpt h^->-2-T-fe^s H-i--r »-2--r;i/]y5^;i' 

l-^>y)l-4-[(5,6-i^?^ h^i^-2-:^:^>7.)V^>75. H- 1 --f >^V »- 2 - 

3 -( 1 -^>-:/;uhr^ «j v>-4--i' ;u)- 2 □ 1 -(2 , 3 , 4 , 5 --x h ^ t K p- i 

H- 1 -^>X7-ti t!>- 8 1 -:;^a Ay >, 
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3 -( 1 > hr^ 'J >- 4 )V)- 2 , 2 -i/i? D D- 1 -( 2 , 3 , 4 , 5 -7^ h ^ b K 

D- 1 H- 1 -^>X7iftf>-8--r;u)- 1 -:/Dyiy >. 
5 . 7 -i^ t H 3 -{ 1 -i^ n o- 2 -[ 1 -(-7 aiii;u^5^;i/)-4 - tr^ U v-;hx5^;h- 

6 H- tf P 0[4 , 5 - f ]- 1 , 2 -^>X'r 6 

5 . 7 k H o - 3 -{ 1 . 1 -i^;^ o □- 2 -[ 1 -(7 ji— ^Jl/)- 4 - U -;P]X 
^M- 6 H- 1? a □ [4 , 5 - f ]- 1 , 2 >X-f V Jl/- 6 >. 

1 -( 2 -7^ ^JP- 6 > V* U 3 -[ 1 -(7 aix;i/^ 4 - tf ^ U -J—M- 

2 .^7 D p. 1 -y o AV J:LN* 

1 -(2 6-^>^/^Tyj )V)- 3 -[ 1 -(7 jq— 4-tf^ 'J 

2 , 2 - v^ P O - 1 -yp/iy >*^6jlJSnfc-MT^-5IS*^ 1 iidM.(Di\L^m^ L 

^mMX'^^m^m 1 1 ta^^ismo 

1 8. m^mi%^n<Dit'^m^i^<\t^<Dmm^mzn^-^ti^m^rz\t'ttii^ 
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-;H J.^M -6H-tf □ o [4. 5-f] -1. 2-^>X'f 

(13) 1- (2-p4 5^;i'-6-^> y^TVU ;W -3- (1- {ya^=iJl:A^M -4-tf^U 
— -2-7;i':^D-i-yn/'?/ 

(14) l-(2-pt5^;i/-6-^>y5^Tyj;W-3-[l-(ya::i:;P^^>(U)-4-tf^U 
z:;u]-2. 2— :/:7;i/:to-i-ynAy > 
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m^m^^$>if^n. ^^v<it^m^. iy^Lrym^-c^^. 

mXimmSB 64-79151 ^^j^m. (EP-296560-A1 ■^^^) . 
55-140149 ^'i^m (EP-48707 1- A1 -^^^) » 
¥6-5 0 0 7 9 4^^$g> ^m^6-5 1 0 7 8 8 -^^$8, #^¥6-5 0 
8 9 0 4-^^$g. #W5p5_2 7 9 3 5 5-^^^, 2 0 1 6 0-^ 

^j>m. wm^ 6-116237 ^<lkn$>^\,^^■^.mmw■ 6-41070 -^i^^g^ 

lCtJe-pTMitb}tTfSiC(II)T^$nS4-M*g|t!'^U v?>g|^#: (fcfcb, I- 




(II) 
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{CH2)„-- 




<CH2)„ 




S 

CH3 4. 



N 



(CH2)„ 




(CH2)„,-"- 




(CH2)m 




(CH2>„ 




{CH2>m 



NH2 O 




(CH2)„ 



HN 




(CH2)„ 



CH3O. 



CH3O 



O-N 

V ^(CH2)„ 






(CH2U — 
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B(ffBS2ijij*i343ViT> ^m-r^mmtVTU. ^mm-/}m^iy<. m^\tv 

:/at:;i/T^h\ -^h^JOATS.}^. ymit^hO^A. i-h')OA^h^'> 

■^JA^iN-:7;U:^-o^>-ti>X;i/3is>^5 K (NFSI, CAS1&^S#^: 133745- 
75-2) . 3-5^^7 D^^rS/;i'-2-7;i/:^n-2. 3->?t Kn-3-^5^;i/-l. l-i^rt^^^v- 
2-'>;>X-f y^7V-;i/ (CMIT-F. I^I: 186806-24-6. 196106-79-3) , 2- 
yjU^n-Z, 3->fp^5^;i/-2. 3-5^ t Kp-1. 2-^>X-r V^TV— ;P 1. l->?:^-=^ 

e^H (Cks^mm^: 124170-23-6) > s^jl^jvt^ y^mh*)y)V:tv k (dast. 

|W|: 38078-09-0) , N. N-5^X^;i/-l. 1. 2, 3. 3. 3-^=lr1t:7JW:*-Dyo tfJPT^ > 

;i'7i^>-r5 h\ 3-->^D^4^>';i/-2-:7;i/^D-2, 3->^t Kp-3-;<5^;u-i. i-f/ 

:^=^'>H-1. 2-^>X-1' V5=-TV'-;i/^^Vi(i2-7;U:^D-3. 3-'::^pC5^;P-2. 3- 

>?t Kn-1, 2-^>x-r v5^TV-;i/ 1. i->?:r^'> K7&^$)tf e)n5o 'gg^-r^ 
m^nm^-^K mpiit^ h^\:i}^ay^> (thf) , i. 2-:/^ h^^i>x^ > (dme. x 

y5=-;i/X-7^;k I. 3->^^4^1t>. 1. 4->^:r4^1t>, 1. 3->f:t^V^>, ^> 

24 
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■oxmm-r^z.tf)^x^^. :^mm\zm^it^m (d {c^iiT#e»n-5a^ 

m^'^-mjim'^izit. m^it^Tizm^f^^^-rn7!)^(D:^miz^':)xm^:iti!}^ 

(1) ^^m^f3.yymitm^m\^^^, 

(2) ^■fe5#<&^#:5^f!l-rSo 

^^^^gtc-^^^k^i^ (I) it. mm-^nxi^^:^mzjzr)m.M. mm. mm 

mmm. ^^nu m^mn. ^wm. .^^m. j^yzrm. n-'>3> 
m^<Dm\zmmt-t^:Liiti^x^^. ^m\^\z\zm'^m\^^^n^m.mm. 

mmM. m^n. ^^^^^^j^, ii^xS'Z-m\z^K>^mmu #L<t:^j. m. 
i^^mn. ^mf^^n. mmmn. mmm. mmitmt^E^^m-r^^ii-h^x 

—mzmM^mmcomMii \^xm ^^^ti^^^^m-^ i^xnmz^ o mm 
^t^n^. m^\^mumM^m.^-r^\z\t. ^mm\zfj^i)^^it't^^ti\t^(D 
mm^mzmm-^MWLiimMm. ^^\z>z^m\z]t-\:'xm^m. m^nu mn 

m&. ^m^n. tsy'-^}mmh-r^o z.n^(om.^L\.x\t.m7L\^, ±s.m. 
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:/at!l/>jyUn-;K v^yabf U'>i^«J n-;K v;Hi K-Jl^T^c^t'O^-fflT 

mmmthxit. m^itm^m.. u->7.^~^^ Bim. zr^^m. v>xh- 

-li;PD-7>, T^k*T:JA, h^;^>h, -ti^5^>, =^:c=p^y^. tHn^^^S^ 
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mmmm. ^mmitm. ^j>mmm. yjvzi-jm. ^mryv-n 

jg^^icisi;, pHPiE^pj. mkim. ^i^-h^j, mmmwm. ^^m. mnu 
E^mm-t^ d ht^-^'^^t^. ^mm\zi}^f)^^^mm<Dmmmm\^z.tiib\zm. 
%^nis.\^K ^rz'j;i'm\zm^\:'-c^i\Mm^m^^-^^^if^. mm 

izj&rcom^-^n^mm^zt^^A-vsb^o 

^^miz^^if)^^it'^!m^r:i}it^<Dmm^mztm-^ti^m^m^^^E-r^ 
m^^^-r^m-^. ^(Dmmitmzm^^n-r. m'^mi^^n^:^mzj:K)m 

z.ii-fy^-v^^o ^mm\zi!)^t^^mmo>^-^mit. '&^<Dmm.. itsu. 
m, ^^i^m'^<Dmm. ^m(Dm{^mtiimmm\zfK-cxm:itmz<::ii:^^x'^ 

■5, 

)^T\z^-r^mm. mmm (-^ ^\z^<Dmm^m\z$f^:^n^^. ^n<E>(D 

TfeoT, :^mmizt)^:^^^it^mmu{sifji^m^h&.T<Dm^mizpm-^n^ 
h(Dx\tif3i\^K mmmu. ^sTiz^-rmmmoy^tjiib-r^mmmmtz-d^-^^^w 
wm^o)mm\zm^u^^^mpLx^mm^&i^mizmm-t^:Lii:fy^x^. t)^ 
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4-[(5.6->'p^ H4^5^-l-'r>^/»-2-r;H^5^;Hf^U>'> 1.00g(3.46inmol) 
i&N.N->?;pt5^;P3jx;i/AT5 H(DMF) 10mlH^^U> h UX5^;i/T5 > 
0.96inl(6.92mmol)<i:2-:/P^p<^;i/-1.3-i/:t^V^> 0.43mK4.13mmol)5:iPA7to 

mUfc. W^e^tafPlt^k±hiJ!:7A7lc^^50mlX2{c:Tt5fe#U ^i^CMgSO^) 

n&J^ ; 125-126'C. 
'H-NMR(400Mz,CDCl3) <5 (ppm) 1.27-1.56(4H,m). 1.64-1.78(2H,m). 
1.91(lH,ddd,J=4H2,J=8Hz,J=13.6HzX 2.09(lH,ddtJ=2.8Hz.J=5.6Hz.J=11.6HzX 
2.58(2H,d,J=4.4HzX 2.67-2.75(2H,mX 3.02(lH,bdtJ=3.2HzJ=7.2HzX 
3.24(lH.dd.J=8HzJ=17.6HzX 3.84-4.00(4H,mX 3.91(3H,sX 3.97(3H.sX 
5.02(lH,t.J=4.4HzX 6.86(lH.sX 7.17{lH,s). 
ESI-MS : m/z = 376(M+H*). 

mmm 2 i-(3-'>7y ^>>?;i^)-4-r(5.6->^^ h4^->-i— r >^v »-2— r 





CN 
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4- [ (5. h =^'>- I-r >ify» -2-^ M ?^ t:^ U > 

0. 60g(2. 07iiiinol)2:l. 2-v?^PPX^> lOmUzmMh. Z-y^7 / ^>XT)Vy^ 
h K 0. 30ml (2. 29inmol) ^ia^tzo $ ^IzBM 0. 18ml (3. 16mmol) <h h U Til h 
^^>'*m'^b*'>^:^ h U "i^A 0. 66g(3. 1 Immol) ^-ba^^^iZTZmmW^Lrzo 

fi^^x^;i^60mi$:jn^> mBmmi-hV'yA:^mm eomitmmmti-hv^A 

•H-NMR (400Mz:CDCl3) <5 : 1.29-1.41 (2H.m), 1.47-1.58 (lH.m). 1.60-1.78 
(3am). 1.88-2.05 (3H.m). 2.67-2.74 (2H.m). 2.80-2.89 (2H.m). 3.25 (IH. 
dd.J=8Hz,J= 17.6Hz). 3.51 (2H. s). 3.91 (3H. s). 3. 96 (3a s). 6.86 (las). 
7. 17 (la s) . 7. 39-7. 50 (la m) . 7. 52-7. 70 (3a m) . 
ESI-MS : m/z = 405 (M+ff) . 

#^^J3 4-[(5.6->?^ h4^->-i— f >yy »-2-^;wi >^^;i^-i-(2-br J 'J )U 



^ ; 62X) 

'H-NMR {400Mz:CDCl3) 5 : 1.29-1.58 (3am). 1.64-1.70 (lam). 1.72-1.79 
(lam). 1.80-1.95 (2am). 2.04-2.13 (2am). 2.67-2.75 (2a m) . 2.88-2.96 
(2a m) . 3. 24 (la dd. J=8Hz. J=17. 6Hz) . 3. 65 {2a s) . 3. 91 (3a s) . 3. 96 (3a s) . 
6.86 (las). 7.14-7.17 (lam). 7.17 (las). 7.43 (la d. J=8Hz). 7.65 (la 
dd. J=2Hz. J=7. 6Hz) . 8.54-8.58 (lam). 
ESI-MS : m/z = 381 (M+H*). 



o 
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[(5. 6->^^ K4^v-i->r>yy»-2-f;M ^^;i/tf^'jy> 



'H-NMR (400Mz:CDCl3) 5 : 1.00-1.10 (lH.ffl). 1.11 {9H. s). 1.20-1.28 (lH.m). 
1.32-1.46 (lEm). 1.48-1.55 (1H.id). 1. 55-1.63 (2a m), 1.79-1.88 {3H. m). 
2. 62-2. 71 (4H. m) . 3. 20 (IH. dd. J=8Hz. J=17. 6Hz) . 3. 32 (2H. s) . 3. 91 (3H. s) . 
3.96 (3H.S). 4.94 {2H. s). 6.85 (IH. s). 7.17 (IH. s) . 7.18-7.46 (9H.m), 
7. 65-7.73 {5H.D). 

#^M5 4-C(5.6->?:>t K^v^-W >'5^J »-2-^;W];>C^JWl-(2-b Kn^y 



4 -vn^ntz 1- [2- { t-:/^;u a: - ;u -> u ^ > 

;W -4- [(5. 6->^^ h^i^-i—f>i$^y » -2-<;w ^5^;i/tr^'j 
0. 10g(0. ISmmol) ^THF 5ml{c^j^b, 5=- h ^-n-y5^;UT>^n':7A7 n ^-T K 

0. 23ml (0. 23inmoi) ^jinAfc. ^u\zxA^^fiSim.wvrz.^. mmmmv. n^n 

'H-NMR (400Mz:CDCl3) <5 : 1.20-1.35 (4H.in). 1.55-1.68 (lH.in). 1.70-1.79 
(2H. n) . 1. 86-1. 95 (IH. n) . 2. 03-2. 13 (2H. n) . 2. 63-2. 72 (2H. m) . 2. 91-3. 00 
(2H. m). 3. 23 (IH. dd. J=8Hz. J=17. 6Hz). 3. 59 (2H. s). 3. 90 {3H. s). 3. 96 (3H. s). 
4.60 (2H. s). 6.84 (IH. s). 7.16 (IH. s). 7.19-7.37 (4H.ni). 



OTBDPS 




OH 
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ESI-MS : m/z = 410 mW). 

#^^J6 1- [2- (i-zf^Jlz^y 3L=.)Vzy^J :>c^;i/^>y;ui -4- 
f(5. 6-':^:>t h^->-2-y)l:^a-\—(>^y»-2-^}lA ;>t^;Uhf^'J £^> 



'H-NMR (400Mz:CDCl3) (5 : 0.95-1.20 {2H.in). 1.47-1.65 {4H.in). 1.75-1.86 
(2H. 1) . 1. 90-2. 01 (IH. m) . 2. 55-2. 65 (2H. m) . 3. 19-3. 34 (IH. m) . 3. 24 
(lH.d. J=4.8Hz). 3.29 {2H. s). 3.91 (3H. s). 3.97 (3H. s). 4.92 (2H. s). 6.82 
(IH. s) . 7. 13-7. 47 (9H. m) , 7. 20 (IH. s) . 7. 63-7. 72 (5H. m) . 
##^J7 l-^>S^Jl^-4-fff5. 6-'y-{\-y'a\^}l':^:¥-»]- w >y y >] -2- 



3- (3. 4-v? t Hn=^->7ai-;W t°:e-T— h 19. 8g(0. lOmoI) ^ 
DMF 200iiiHc:^«|b> mmtf 'J -^^33. 4g(0. 24mol) i l-^D tr;i/3-;S^-r H 
23. 6ml(0. 24mGl) ^iJDAfco 150t:{3T5I^F^mi^b}tm, ^^^X-M^L. mm. 

x5^;i/8oomi^ip^. mfamit^h^)^2A7i<.mmmm\x2izxm:f^vrzo 

(n-^=^-ti->/i^ggX^;i/^) {CT^MU, ^ll:^-r;K^)^li>fk^i^l5. 6g<S:t# 
fco (iR^ ; 58X) 

±tB:t'1';H5. 6g (58. Imol) ^THF lOOmiici^j^U, INTk^-fb^J- h U AtK^ 



OTBOPS 




o 
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>;&^e>S^SbT, afeJjg^lS. 2gS:#fc. (JR* ; 89«) 

±ISj^S13. 2g (51.9mol)S:^>if>200mHc^j¥Pb. mt^:t:^)l 
15. 1ml (0. 207mol) SrlP^, SB^raJD^MdSb;/^, ^M^-C*![?^bfe^ll^EEiSSgb 

8. 30g(62,2iiunol) ^tOAfc. Ort^Tli^rBmi^bfcm, ^TKSOOml^rjD;^, -fe^ 
44%) 

±fBi^^B5. OOg (20. Immol) ^THF SOmlfc^j^U, l-'^>>^;W4-7i^;U5;Wtf ^ 
U >?>5. 73g(28. 2inmol) (7)THF 2Qmmmii2i%i- h U -^^A^ H 

4. 27g(22. 2mmoi)©THF mimm^taK.fto ^mzxzmmmwi^tc^^ mm:L 

^>>u3oomi^jp^. m^amti- bvoj^7Kmmoofa[^2\zxifc^\^rco 

(Mgso,) mBE.mt^i.xn^nrz.mm^mmx.^)\^xn-^=^-^>:^^ ^mm^ u 

^H^fei^SS. 53g^^:^#fclo (iR^ ; 63X) 
FAB-MS : m/z = 434 (M+H*). 
±I2^^3. 00g(6. 92iiimol) <^THF WmUzmMl^. m/'^^-y^^AmMO.^g^m 

PL. x.mf^w^'^mzxii^mmm^n'Dfzo mm^mvik. 

\zxmmv. ^n:t-( )\^<oimmi\:'^m2.20g^mrz. (ir¥;73 %) 

•H-NMR {400Mz:CDCl3) 6 : 1.04 (3H. t. J=7. 2Hz) . 1.07 (SH. t. J=7. 2Hz). 
1.24-1.45 (3H.m). 1.45-1.57 (IH. m). 1.64-1.77 {2H. m). 1.80-1.95 (5H.id). 
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1.95-2.07 (2H.in). 2.63-2.72 (2H.m). 2.88-2.97 (2ft m). 3.20 
(Iftdd. J=8Hz. J=17.2flz). 3.54 (2ft s). 3.97 (2ft t. J=6. 8Hz) . 4.03 
(2ft t. J=6.8Hz). 6.82 (1ft s). 7.15 (1ft s). 7.15-7.38 (5ft m). 
FAB-MS : m/z = 436 (M+H*) . 

^IS^Jl l-^>>^>'W4-r(5.6-yX K=^'>-2-7;l/:^a-l-^ >>$^y »-2-^ JU1 



i-'^>v?;i/-4-[(5,6->?x r >yy »-2— r;w;>t^;ptf^>j 

0.20g(0.49inmol)^-X h ^ t K n :7 ^ >(THF) lOmHC^^P -78t: lC?^iP^, 
LOM-U^-^A • t:7>(N'J^5^;i/>'U;WT$ F/THF^M 0.59ml(0.59mmol)^ 
^Ab/c, 45^rBl^iltT-78'Cj&^e-20'C^1?#iaU7t^» ^ZJ^-TSlCtC^&^b. 
N-7;i/:tD^>-fe'>X;i/7}^>'f 5 K 0.23g(0.73mmol)0DTHF2ml^|g^$i^AUfe, 

^n^:t-( )v^(Dmmit'&m<ommi^ o.i2g$rt#:^co (is^ ; 57%) 

SH.^. : i95-i98t:. 

'H-NMR(400Mz,CDCl3) : <5 (ppm) 1.47(3H,t,J=7.2Hz). 1.52(3H.t.J=7.2HzX 1.70- 
1.78(lH.in). 1.86-1.96(2H.mX 2.00-2.23(4H,m). 2.56-2.74(2H.m). 



O 




• HCI 
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3.16(lH.dd,J=9.2Hz,J=17.2Hz). 3.28(lH.ddJ=17.2Hz,J=21.6Hz). 
3.43(2H,dd.J=12H2.J=20HzX 4.10(2H,q.J=7.2Hz). 4.12(2H,sX 4.18(2H,q,J=7.2Hz). 
6.77(lH.s). 7.12(lH,sX 7.40-7.50(3H,m). 7.55-7.65(2H,m). 12.32(lH,bs). 
ESI-MS : m/z = 426(M+H*). 

mmm2 i-^>'^;u-4-[(5.6->?^ h^->-2-y)\^^a-i-^ >yy »-2— r M 



H3CO 
H3CO 



'H-NMR(500Mz,CDCl3) ; 5 (ppm) 1.14-1.30(2H.mX 1.50-1.63(lH,mX 1.89- 
2.07(3H.mX 2.10-2.20(lH.mX 2.83(lH,bd,J=llHzX 3.00(lH,bd,J=llHzX 
3.10(lH,dd,J=17.5Hz J=23.5HzX 3.40(lH,dd.J=l lHzJ=17.5HzX 3.49(2H.sX 
3.90(3H,sX 3.98(3H,sX 6.83(lH.sX 7.17(lH,sX 7.20-7.32(5H,m). 
ESI-MS : m/z = 384(M+H*). 

mmms i-^>>?;i/-4-C2-[(5.6->^>< h=^'>-2--7 j\,:t u-i-^ >yy »-2— r 



'H-NMR(270Mz.CDCl3) : 6 (ppm) 1.14-1.48(5H,mX 1.55-2. 12(6H,mX 2.82- 

2.94(2H.mX 3.21(2H.bsX 3.49(2H,sX 3.91(3H,sX 3.98(3H,sX 6.84(lH,sX 7.20(lH,sX 

7.22-7.34(5H.m). 

ESI-MS : m/z = 412(M+H*). 

^Mm4 4-C(5.6-S^^ b^i^-2-y}l:ta-l—( >^V »-2-^ )l^>^^)l-l-(3- 
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H3C0 



H3C0 




62%) 

St,^ : 2i3-2i5t:. 

•H-NMR(400Mz,CDCl3) : <5 (ppm) 1.76-1.82(lH.m). 1.88-1 .97(2H.mX 2.06- 
2.24(4H,mX 2.62-2.78(2H,m). 3.19(lH,dd,J=9.2Hz,J=17.2HzX 
3.31(lH,ddJ=17.2Hz,J=21.6Hz). 3.45(2H,ddJ=12.8HzJ=18.8HzX 3.91(3H,sX 
3.98(3H,sX 4.14(2H,dJ=4HzX 6.75(lH,sX 7.12-7.20(lH,mX 7.14(lH,sX 7.36- 
7.54(3H,raX 12.43(lH,bs). 
ESI-MS : m/z = 416(M+H*). 

^MM5 4-[(5.6-S^^ K^->-2-7;P:^P-W >^V »-2-^ ;u^><^;u-l-(3- 



67%) 
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MM. ; 219-22 It: (:^^). 

'H-NMR(400Mz.CDCl3) ; 6 (ppm) 1.72-1. 80(1 H,m). 1.86-1.98(2H,mX 2.00- 
2.24(4H,mX 2.40(3H,s). 2.54-2.74(2H.m). 3.14-3.50(4H,m). 3.91(3H,sX 3.98(3H,s). 
4.09(2H.bs). 6.81(lH.s). 7.14(lH.s). 7.23-7.40(4H,mX 12.28(lH.bs). 
ESI-MS : m/z = 412(M+H"). 

^IS^J6 l-'>^a^4^$^Jl/^5^Jl.-4-[(5.6-f^^ h^=^-2-y)V:tn-\-'i >^ 

y »-2-^;p]^^;i^bf^'j > • mmm 



57%) 

jSU* ; 215-225'C(^^). 

•H-NMR(400Mz,CD3OD) ; <5 (ppm) 0.99-1. 10(2H.mX 1.20-1.28(lH,mX 1.28- 
1.42(2H,mX 1.60-1.90(9H,mX 1.92-2.22(4H,inX 2.90-3.00(4H.mX 
3.28(lH.dd,J=17.2HzJ=22.4HzX 3.41(lH,ddJ=11.6HzJ=17.2HzX 
3.54(2H,bdJ=12HzX 3.86(3H,sX 3.95(3H,sX 7.07(lH.sX 7.18(lH.s). 
ESI-MS : m/z = 404(M+H*). 

^M^J7 4-[(5.6->^^ )l^U-l-^ >^V »-2— r )V\:^^)V-\- 

(i.3-y;j-4^v^>-2-f ;u)p^5"ji/kf^ij>?> ♦ wmm 



o 




. HCI 



o 




' HCI 
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)vm(D^m<t'^mmmm^mc, mm -.65%) 

^^^^^^ ■ 
il!,^ ; 143-145t:. 

'H-NMR(400Mz,CDCl3) ; 6 (ppm) 1.75-2.25(7H,mX 2.76-2.92(2H,mX 3.11(2H,bs). 
3.18-3.40(2H.m). 3.68(2H,tJ=12HzX 3.58-4.05(4H.mX 3.92(3H,sX 3.99(3H,sX 
5.59(lH.t,J=4HzX 6.83(lH.sX 7.17(lH,sX 12.54(lH,bs). 
ESI-MS : m/z = 394(M+H*). 

^i&ms l-(4-^ > z^}l:t=¥ > i^;i/)-4-r(5.6- ;>C h ^ ->-2- 37 Jl^:^ a -1- 

»-2— r;i/]^5^;i/tf^'j >^> 



'H-NMR(270Mz,CDCl3) ; <5 (ppm) 1.32-1. 52(2H,m). 1.56-1.80(4H,mX 1.90- 
2.10(3H,mX 2.86(2H,bdJ=11.7HzX 3.25(lH,dJ=3.2HzX 3.31(lH,sX 3.45(2H.sX 
3.91(3H,sX 3.98(3H,sX 5.05(2H,sX 6.83(lH,sX 6.91(lH,sX 6.94(lH,sX 7.18- 
7.46(8H,m). 

ESI-MS : m/z = 504(M+H*). 

^mm9 i-(3->Ty^>':^;t^)-4-f(5. 6->?^ h=^'^-2-yjv:tu-i-^>'$r 



o 
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O 



CN 




(D^mit^m mmm ^nr^io mm -.m) 

gi!*: 139-141t:. 

•H-NMR (400Mz:CDCl3) (5 : 1. 60-2. 28 (7H.m). 2. 65-2.83 {2H.in). 3.14-3.52 
(4H.m). 3.91 (3H. s). 3.98 (3H. s). 4.19 (2Ebs). 6.82 (IH. s). 7.15 (lH.s). 
7. 62 (IH. t. J=7. 6Hz) . 7. 75 (1ft t, J=7. 6Hz) . 7. 85 (Ift s) . 8. 28 (1ft d. J=8Hz) . 
12.62 (1ft bs). 
ESI-MS : m/z = 423 (M+HO . 

^iS^J 1 0 4-f(5. 6-S^>^ h^zy-2-y)l:ta-l-^>^y»-2-fM >^^;u 

-i-(2-brju;M br^u>?>» 2mmm 



##ifiJ3Tr#^nfc4-l(5. e-v'p^ N^^i>-1— r >y/ »-2-'iM ^5^;U-1- 
(2-tfziU;i/) tr^U>'>*^^. tIelSltcLT. mn^^^^ JV^CDMm 

it^m mmm ^mtzo mm ; 343;) 

mM.: 177-180'C. 

'H-NMR (400Mz:CDCl3) a : 1.75-2.20 (6ft m). 3.17-3.42 (7ft m). 3.92 {3ft s) . 
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3.99 (3H. s). 4.90 (2H. bs). 6.83 (IH. s). 7.18 (IH. s). 7.91 (IH. bs). 8.45 
(IH. bs) . 8. 70-8. 78 (IR m) . 9. 12 (IE bs) . im.m(DZfn h >itmm^tvr) 
ESI-MS : m/z = 399 (M+ff). 

mmmi l 4-[(5. 6-:^^ h^i^-2-Z^)V:tu-l-^ >y J » -2-^ M 
-1- (3-z: h n^>i;;i/) b°^U >^> ♦ i;^^^ 



m : m) 

a*: 161-162'C. 

'H-NMR (40GMz:CDCl3) d : 1.74-2.02 {4H.m). 2.05-2.26 (3H.in). 2.76-2.94 
{2H.m). 3.16-3.38 (2ft m). 3.43-3.56 (2H.m). 3.91 (3H. s). 3.98 (3H, s). 4.33 
(2H. bs). 6. 82 (IH. s). 7. 14 (IH. s). 7. 70 (IH. t. /=8Hz). 8. 30 (IH. t. /=7. 6Hz). 
8.40-8.53 (2H. m). 12.61 (IH. bs) . 
ESI-MS : m/z = 443 (M+H*) . 

1 2 i-^>>^;u-4-[(5-^ h^zy-2--7 )V-^u-\-^ yyj »-2-^M^ 




o 



NO. 



O 
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Mj^: 194-195*C. 

'H-NMR {400Mz:CDCl3) 6 : 1.63-2.23 (Tarn). 2.56-2.74 (2Kvd, 3.21 (IH. dd. 
J=9. 2Hz. J=17. 2Hz) . 3. 34 (IH. dd. J=17. 2Hz. J=21. 6Hz) . 3. 37-3. 48 (2H. m) . 3. 90 
{3H, s). 4. 12 {2H, bs), 6. 83 (IH. s). 6. 94 (IH. dd. J=2Hz. J=8. 4Hz). 7. 42-7. 47 
(3H.IB). 7.57-7.64 (2H.in). 7. 69 (IH. d. J=8. 4Hz) . 12.34 (IH, bs). 
ESI-MS : m/z = 368 (M+ff). 



m : 57«) 

Mjk: 187-189'C. 

'H-NMR {400Mz:CDCl3) <5 : 1. 72-2. 23 (7H. m) . 2. 57-2. 74 (2H. m) . 3. 27 (IH. dd, 
J=9. 2Hz. J=17. 2Hz), 3.40 (IH. dd. J=17. 2Hz. J=21. 6Hz) . 3.37-3.49 (2a m). 4. 13 
(2a d, J=4. 4Hz) . 7. 38-7. 50 (5a m) . 7. 58-7. 64 (2a m) . 7. 67 (la t. 
J=7. 6Hz).7.76 (la d. J=7. 2Hz) . 12.37 (labs). 
ESI-MS : m/z = 338 (M+H*) . . 

1 4 l-^>i^;i/-4-f3-r(5. 6->?pt h=¥i^-2-y)\^:ta-\-^ »- 



o 




N 



HCl 



O 
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an*: 194-195'C. 

'H-NMR (400Mz:CDCl,) a : 1. 30-1. 53 (5H.e). 1.66-1.88 {3H.in). 1.89-2.05 
{3H.in), 2.55-2.70 (2H.id). 3.24 (^H. d. J=15. 6Hz) . 3.40-3.52 (2H.m). 3.91 
m s) . 3. 99 {3H. s) . 4. 17 (2H. bs) . 6. 86 (IH. s) . 7. 18 (IH. s) . 7. 44 (3H. bs) . 
7.61 (2H, bs). 11.90 (IH. bs). 
ESI-MS : m/z = 426 (M+H*). 

^iS^J 1 5 4- [(5. 6-y>^ h^'>-2--7Jl/^a-l-<>3^y »-2-<;M ^^}\,- 
l-(4-h HP^'>^>yJU) l:f^U>?> ♦ i^mm 



y »-2-<;H p<5^;i/tr^'J v> mmmS) 41mg(0. OSInmiol) ^THF 4ml{Cjg 

mm^^mm. ^^'^m&mmi.xmibntznm^^mmmm^u-^hif'yy 

13mg^f#;t. (JR^ ; 39X) 

'H-NMR (400Mz:CDCl3) 6 : 1. 70-2. 25 (8H. m) . 2, 65-2. 88 (2H. m) . 3. 18-3. 48 
(4H. m). 3. 89 (3H, s). 3. 97 (3H. s). 4. 05 {2H, bs). 6. 85 (IH. bs). 6. 94 (2H. bs). 
7. 13 (IH. s). 7.35 (2H. bs). 10.66 (IH. bs). 
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ESI -MS : m/z = 414 (M+H*). 

^t^m 1 6 4- [(5. h^->-2-7;i/:ta-l-1'>^y »-2-f;i/1 j^^JV- 



##^J 6 T# e> nfe 1- (2- {{-Zf'^JW:? y a: - ;U-> U -» > 

;p] -4- [ (5. 6-5^^ )V:ta-\-'f » -2— r M 1?^ U 

'H-NMR (400Mz:CDCl3) (5 : 1.70-2.03 (5H. m). 2.05-2.28 (3H. m). 2.93-3.15 
(2H. m) . 3. 20-3. 36 {2H. m) . 3. 55-3. 70 (2H. m) . 3. 90 {3a s) . 3. 98 (3H. s) . 4. 42 
(2H. bs). 4.86 (2H. bs). 6.85 (IH. s) . 7.13 (IH. s), 7.30-7.45 (3H.ID). 
7. 45-7. 60 (IH. m) . (Ig^OT^o H >«li^$tl-r) 
ESI-MS : m/z = 428 (M+H*) . 

^mm 1 7 i-^>>?;i.-4- [ [ [5. 6->^- (l-^g b!JU;^4^-» 1 -2-y }V^u-\-^ 



##^«J7-ef#e>nfcl-^>>?;i/-4-[[[5. 6-S^-(l-yDlf;i.:^:^-»]- l-f > 

^(Di^mit^m mmm ^ntz. mm 33a;) 



OH 




O 
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mA: 211-214t: i^m) . 

'H-NMR (400Mz:CDCl3) 6 : 1.04 {3H. t. J=7. 2Hz) . 1.07 (3H. t. J=7. 2Hz). 
1. 70-2. 23 (13ft m) . 3. 10-3. 35 {2H. m) . 3. 38-3. 52 {2ft m) . 3. 96 (2ft t. J=6. 4Hz) . 
4.04 (2ft t. J=6. 4Hz) . 4.15 {2ft bs). 6.77 (1ft s). 7.12 (1ft s), 7.45 (3ft bs). 
7.60 (2ft bs). 12.09 (1ft bs). 
ESI-MS : m/z = 454 (M+ff) . 

^*fe^J18 4-f(5. 6->^^ h^'>-2-y )U^n-l-r >y y » -2-^ JI-] 



m ; 57*) 

St,^.: 203-208r i^M) . 

'H-NMR (400Mz:CDCl3) 6 : 1.74-2.00 {3ft m). 2.00-2.26 {4ft m). 2.64-2.82 
(2ft m). 3.15-3.25 (1ft m). 3.29 (1ft dd. J=16. 8Hz. J=38. 4Hz) . 3.40-3.54 
(2ft m) . 3. 90 (3ft s) . 3. 98 (3ft s) . 4. 22 (2ft s) . 6. 82 (1ft s) . 7. 12-7. 18 
(2ft m). 7. 26-7.32 (1ft m). 7.46 (1ft bdd. J=6. 4Hz. J=13. 6Hz) . 7.92 
(1ft bt. J=6. 4Hz). 12.42 (1ft bs). 
ESI-MS : m/z = 416 (M+H*). 

^M^J19 4- [(5. 6-S^^ h^i^-2--7 )Vyi-a-\-^ >y y » -2-^ Jl] y^^Jh-]- 
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O 



MeO' 



MeO. 




N 



HCI 



m ; 53!i;) 

gJi.^: 215-220t: (^M) . 

'H-NMR (400Mz:CDCl3) (5 : 1.70-1.98 {3H.in). 2.04-2.26 (4H.m), 2.58-2.74 

(2a m) . 3. 14-3. 24 (la m) . 3. 29 (la dd. J=17. 2Hz. J=38. 4Hz) . 3. 37-3. 50 

(2a m), 3.91 (3a s), 3.98 (3a s). 4.11 (2a s) . 6.82 (las). 7.10-7.17 

(3a m). 7.64-7.72 (2am). 12.34 (labs). 

ESI-MS : m/z = 416 (M+ff). 

&.T\z. ^^m\zi!)^-^^^i\:.^m<Dmmizvx(Dmmm^^-rmmumm^m 

In vitroTil5^;Uzl U >X7.-7^^— tiia#f^ffi 

1) um^m 

EIlmane>©:&j*»'tc:^|SaLTXX5^^— lfSt4:$:SiJ^L;t, ■^OTsmUl^'^'J^— 

#^i^^fc;^ife©T-t^;i'=iU>xx5^^— 50%i®^MS(iQo) 
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; Eliman.G.L., Courtney, K.D., Andres, V.and Featherstone, R.M., (1961). 
Biochem.PharmacoL, 7, 88~95. 

2) mmit-^n^ 

3 ) 

mi 





ICsoOdO 


1 


0.38 


4 


0.47 


5 


0.82 


6 


1.7 


1 1 


0.7 


1 2 


1.2 


1 4 


1.4 


1 5 


0.32 


1 7 


0.89 
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n^v'S, i^T y c^_e7)vzi^-^m. i&mTzyji^m. - hum. s^^nxv^ 
X'^^n^f^^itm^^^tcit-mm'^^T^t ; 

n 1 fcjVi U 4 <Z)S|gc^^-r ; 
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R 2 C 3 _ 8 ~> aTJl^^Jl^^^^jm. 2. 2- {7JU^ V > -J:^^ v) X5^;|/S^ 



2. R^d^^S; 



3. R^tJ^^ 
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4. mAt^^ 



5 . ^ A*^^«]Kl^^m"e* -5^^^ 3 $Em(D 4 - Mm U >|j|^*|s: :7 

6. ^A;0?t!U>?>^-ec&-g>if5[^^3tB«(O4-Mmt°^U >^>l^##:7<:/ 

(1) i-'^>>';w-4-[(5. 6-s^xh^i^-2-:7ju:to-i-<>iS'V»-2— r;H 

(2) i-^>-:/;u-4-[{5. K^->-2-:7;u:tp-i-'r >yy»-2-^M tf 
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(3) l-^>v;W-4-[2-[(5. 6->f^ h=¥>'-2-y)l:^u-l-^>yy»-2-'iM 

(4) 4- [(5. 6->?^ h=¥zy-2-y)U:tu-\-i>:$f yy) -2-^)1] 

(5) 4-[{5. e-i^p^ h=¥i^-2-y)l^:tu-\-^>^'y»-2-^M>^^)l-l-(i->^ 

(6) l-5^^n'\^^->;i.^g^;i/-4-[(5, 6->?^ h^'>-2-yjl:tu-l-^ 

(7) 4- [(5. 6->^^ h^'>-2-yjl^yi-u-l-'i>^y»-2-^)V];^^)V-l-{l. 3- 

(8) 1- (4-^>v;V':t4^>'A>>?;W -4- [ (5. 6->^^ N 7 O-l—f > 

(9) 3- (i-^>>?;i/e^u i^>-4— r -2-:7;u:r d-i- (2. 3. 4. 5-5" h v t h 

P-lH-l-^>X7-fe*f>-8-1'>)l') >, 

(10) 3- (l-'^>i?;Hf ^ U i?>-4-^)l^) -2. 2-i^y )V^u-\- (2. 3. 4. 5-5^ h ^ 
h Ko-iH-i-^>X7-tifcf>-8-'r;P)-i-^p/'?y 

(11) 5. Ha-3-(l-7;U:to-2-[l-(:7i-;Wp<^;P)-4-tf^Ui>'-;U] 
X5^;H-6H-eDO [4. 5-f]-l. 2-^>x-r y:t=i^1t^/— ;i/-6-:t>, 

(12) 5. T-v'b Ko-3-11. \-~Jy)V'tu-2-[\-(y:z.~)V:^^}V)-A-\f:^^)~J 
-;H X5^;H -6H-tf d o [4. 5-f] -1. 2-^>X-r V;t=^^-9-V-;W6-:i->. 

(13) 1- (2-p<^;i/-6-^> v*5^Ty u JU) -3- [1- (:7jc -;i/y<5^;i') -4-f^'j 
x;i/]-2-y;U:^-o-i-yD/'?y > :fej:tjf 

(14) l-(2-^5^;i/-6-'^>y5^T V'J [l-(>'ni-;U^^;W -4-H^U >f 
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